Abstract. 2014 The technique of « monochromatic Laue » X-ray scattering has been used to carry out a comparative study of the different phases of RbAlF4 and KA1F4. In both materials diffuse scattering has been observed. In the former case where displacive transitions occur, the diffuse scattering is surrounding the superlattice Bragg peaks rising below Tc and is well interpreted in the light of the phonon spectrum. In the latter case where the transition is « martensitic », the diffuse scattering is located along diffuse rods and several extra-spots have been observed. The domain arrangement following the martensitic transformation is studied.
RbAIF4 and KAIF4 crystals belong to the family of tetrafluoroaluminate layered compounds MAlF4 (M = Tl, K, Rb, NH4) which were first investigated by Brosset [1] and later on by Fourquet et al. [2] and Bulou et al. [3, 4] .
In these materials, the ideal structure (denoted phase I) encountered in the high temperature phases of RbAIF4 and TIAIF4 is characterized by infinite AIF6 octahedron sheets separated by the Rb+ or Tl+ ions. As shown in figure 1, in this ideal structure which corresponds to the tetragonal space group (Dl 4h P4/mmm Z = 1), the octahedra are connected only by four fluorines denoted equatorial fluorines whereas the other two, denoted axial fluorines, are unshared and complete the octahedron. It is at this point that the structural difference between the tetrafluoroaluminates and the perovskites arises.
In the vicinity of TCl = 553 K [3, 4] , RbAIF4 undergoes a first structural phase transition (« weakly » first order) due to correlated rotations of AIF6 octahedra around the tetragonal c axis. The space group becomes D4h -P4lmbm -Z = 2 and is identical to that of KAIF4 [2, 5] so that both crystals have at room temperature the same structure denoted phase II (let us note that KAIF4 does not exist in the ideal phase, the transition would occur above the melting point [6] ). However although the structures of these two isomorphous compounds are the same at room temperature, they behave differently with the lowering of the temperature : whilst RbAIF4 undergoes a second order phase transition at TC2 = 282 K [3, 4] (mainly due to octahedron tilts), KAIF4 undergoes at Tc = 260 K a first order transition [7] which presents all the characteristic features of a martensitic transformation. In this case, the fact that the crystal breaks non reversingly at Tc makes the structural studies difficult in the low temperature phase denoted phase III. Moreover, it must be noted that the reverse transitionphase III -+ phase II -presents a large hysteresis of about 100 °C so that phase III can be studied at room temperature.
The structural results obtained by neutron powder diffraction pattern investigations recently performed in each material [3] [4] [5] [6] [7] [8] It can be deduced from phase I indexation diagram that the DS is located around the high symmetry M(3/2, 1/2, 1) and X(3/2, 0,1 ) points (and with a weaker intensity between the R and Z points)
(1).
(1) It must be noted that the A /2 contamination which exists at these points cannot be confused with the DS which is broad and essentially temperature dependent. Fig. 4) . Furthermore, from the DS extension we can infer that a typical « cutoff » frequency of about 1 THz characterizes the experimental conditions provided that the background is coming from higher frequency phonons.
At the M point, the DS is concentrated in a well defined spot. Figure 4 shows that the frequency of the M3 mode is very low and that the dispersion around this point is very steep (Y3 phonon branch). The typical cut-off frequency is reached for a wavevector transfer q (with respect to the M point) less than 0.1 reciprocal lattice units. Let us note that the dispersion curve along the MA line is flat [9] ; this flatness should give rise to diffuse rods but the present geometry only allows us to observe the intersection point of these rods with the Ewald sphere. Moreover the fact that the small misorientation of the crystal increases and concentrates a bit the DS intensity around the upper X points of the [6] Note that similar premartensitic effects have already been observed in metallic alloys [11] [12] [13] . They were interpreted [11, 13] as coming from chargedensity-wave (CDW) formation and were associated with an anomalous feature in the TA phonon dispersion curve. In an alternative approach, Shapiro et al. [12] [7] , the structure is described by a monoclinic unit cell with the lattice parameters (at 4 K) :
with the P21/m space group symmetry.
However the monoclinic distortion is very weak and the structure can be alternatively described with an orthorhombic face centred cell with the lattice parameters :
and (in the corresponding B face-centred monoclinic cell (3 = 90.18 °).
Since in the X-ray powder diffraction patterns the reflections characteristic of the monoclinic symmetry are very weak and are too small to be observed, we have found it convenient to use in the following the simplest description i.e. the orthorhombic unit cell. (Fig. 5a) As mentioned by Kassan-Ogly and Naish in a recent paper [14] , only a few experimental results obtained with the X-ray mono-Laue technique are presently available. In this paper, we have shown that this technique allows at once the mapping out of diffuse scattering and weak extra-spots but also is a powerful tool to investigate a multi-domains structure.
